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, $\{i\},$ $S\cup\{i\},$ $S$ \{i} $i,$ $S\cup i,$ $S$ \i .
$N$ , $v$ : $2^{N}arrow \mathrm{R}$ , $S\subseteq N$ .
$(N, v)$ $v$ , $N$ , $v$
. , $N$ TU $\Gamma$
TU Shapley .
1 $\prime i\in N$ ,
$\phi_{i}(v)=\sum_{\mathrm{S}^{\backslash }\subseteq N}\frac{(|S|-1)!(|N|-|S|_{J}^{\backslash }!}{|N|!}$[ $v(S)-\cdot U(S\backslash _{1}$ ].
, $i$ Shapley ,
$\phi(v)=$ ( $\phi_{1}(v),$ $\phi$2(v), $\cdots,$ $\phi_{n}$ (v)).
$v$ Shapley . , $|S|$ $S$
, TU $\xi$ : $\Gammaarrow \mathrm{R}$ , Shapley
1
, $\xi$
$. \sum_{i\in N}\xi_{i}(v)=v(N)$ .
$\prime i\in N$ , $j\in N$
.
$v(S\cup i)=v(S)$ , $\forall S\subseteq N\backslash i$ ,
$\prime v(T\cup j)=v(T)+\prime v(j)$ , $\forall T\subseteq N\backslash j$ .
2 ( )





2 $i,$ $j\in N$ .
$v(S\cup i)=v(S\cup j),$ $\forall S\subseteq N\backslash i,j$ .
3
$v$ , 2 $\prime i,j\in N$ , $\xi$
$\xi$i $(\prime v)=5j(v)$ .
2 $v,$ $w$ , $v+w$ .
$(v+w)(S)=v(S)+$ w(S), $\forall$S $\underline{\subseteq}N$ .
4
$\uparrow \mathit{1}+w$ 5 $\xi$
$\xi$i $(v+w)=\xi_{i}(v)+\xi_{i}(\prime w)$ , $\forall i\in N$ .
1 Shapley , ( ) ,
, ( 1-4) .
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2 $A\cap B\neq\emptyset$ $A,$ $B\in F$ $A\cup B\in \mathcal{F}$ , FCS $\mathcal{F}$
(Union Stable) .
$F$ , $S\subseteq N$ $S$ $F$- ,
$C_{\mathcal{F}}(S)$ . , FCS $F$ $B(F)$ .
3FCS $F$ . , $D$ (F)
$D(F)=\{F\in F : F=A\cup B, A\neq F. , B\neq F, A, B\in \mathcal{F}, A\cap B\neq\emptyset\}$ .
, $B(F)=F\backslash D$ (F) $F$ .
, $\overline{F}$ .
4 3 $\overline{\mathcal{F}}$ .
$\mathrm{o}F(0)=F$
$\bullet$ $F(n)=\{S\cup T : S, T\in F^{(n-1)}, S\cap T\neq\emptyset\}$ $(n=1,2, \ldots)$
$\mathrm{o}\overline{F}=F$(k)
$\mathrm{s}.\mathrm{t}$ . $F(k+1)$ $=F$(k)
, . .




$v^{\mathcal{F}}$ Shapley , $\prime v$ $F$ $\grave{\mathrm{A}}|\mathrm{I}\mathrm{y}\mathrm{e}\mathrm{r}\mathrm{s}\zeta$ ) $11$
.
6 $\mathcal{F}$ , $v\in\Gamma$ $\mathcal{F}$ Myerson
) $\triangleright\mu(v, \mathcal{F})=\phi(v^{\mathcal{F}})$ . , $\phi$ Shapley { .
Myerson . ,
$N$ $US^{N}$ .
$v$ , $\mathcal{F}$ , $\gamma(\prime v, \mathcal{F})$
50
5
$F\in US$N $M\in C_{\mathcal{F}}$ (N) , $\gamma$ : $\Gamma\cross US^{N}arrow \mathrm{R}^{n}$
$\sum_{i\in Nl}\gamma$i $(v, F)=v(M)$ .
6
i\not\in U\Lambda f’ F(N) $M$ , $\gamma$
$\gamma$i $(v, F)=0$ .
7
$F\in US$N $B\in B$(F), $j\in B$ , $\gamma_{j}$ (v, $F$) $-\gamma_{j}$ (v, $\mathcal{F}’$ ) $=c$
$c\in \mathrm{R}$ . , $\mathcal{F}’=\overline{B(\mathcal{F})\backslash \{B\}}$ .
2Myerson , , , ( 5-7)
.
8
$\mathcal{F}\in US^{N}$ , $B\in B$(F), $j\in B$ , $F’=\overline{B(\mathcal{F})\backslash \{B\}}$ , $\gamma_{j}.\cdot(v, \mathcal{F})\geq$
$\gamma_{j}(_{1)}, \mathcal{F}’)\mathrm{B}\backslash ^{\backslash }\backslash \text{ }A\backslash " \text{ }$ . $\text{ }$
1 $\mathcal{F}\in US$ N . $v$ ‘ , , $i\in N$
$v(i)=0$ , Myerson $\mu(v, F)$
$S\subseteq N$ $?)^{\mathcal{F}}(S)=f(|S\cap D|)$ , , $D=\{i\in N : \mathrm{C}_{i}(F)\neq\emptyset\}$
$f$ : $\{0,1_{\backslash \dot{\mathit{1}}}\ldots|D|\}arrow \mathrm{R}$ , $F$
. , $\mathrm{C}_{j}(\mathcal{F})=$ { $C\in B($F): $|C|\geq 2,$ $i$ \in C} .
9
$\mathcal{F}$ , $\alpha\in \mathrm{R}$ .
$\gamma_{i}(\cdot v, F)=\{$
$\alpha$ if $i\in D$ ;
0 otherwise.
$F\in US$N . $S\subseteq N$ $v^{\mathcal{F}}(S)=v^{\mathcal{F}}(S\backslash i)$ , $\prime i\in N$
$\mathcal{F}$ .
10
$F\in US$N $i\in N$ , $\gamma(v, F)=\gamma(v, F_{N\backslash i})$
. , $F_{l\backslash ’\backslash i}.=\{F\in F:F\subseteq N\backslash i\}$ .
51
11
$\mathcal{F}\in US$N $v,$ $w\in\Gamma$ , .
$\gamma$ ( $v$ $w,$ $F$) $= \wedge\int(v, \mathcal{F})+\gamma(w, \mathcal{F})$ .
3Myerson , , , , ,
( 5, 6, 9-11) .
3.2 Shapley
$\mathrm{F}\mathrm{C}\mathrm{S}$ ,
2 , 1 , 3.1





7FCS $\mathcal{L}$ , .
$\mathrm{e}\emptyset\in \mathcal{L}$
$\mathrm{o}A,$ $B\in \mathcal{L}\Rightarrow A$ $\cap B$ $\in \mathcal{L}$
$\bullet A\in \mathcal{L}$ , $A\neq\emptyset\Rightarrow\exists i\in N,$ $A\cup\cdot i\in \mathcal{L}$
. $\mathcal{L}\subseteq 2^{N}$ ,
. ,
$n+1$ .
$\emptyset=S_{0}\subset S_{1}\subset\cdots\subset S_{n-1}\subset S_{n}=N$
, $k=0,1$ , . . . , $n$ $|S_{k}|=k$ . , $\mathrm{c}$, $([T, S])$ $T$ $S$
, $c(S)=c([\emptyset, S])$ . , $C\in \mathcal{L}$ $i$
$C\backslash i\in \mathcal{L}$ , $i$ $C$ , $C$ $\mathrm{e}\mathrm{x}(C/)$ .
$\mathcal{L}$ , $v(\emptyset)=0$ $v:\mathcal{L}arrow \mathrm{R}$ , $\mathcal{L}$
$\Gamma(\mathcal{L})$ .
8 $v\in\Gamma(\mathcal{L})$ . $i\in N$ , $v$ Shapley
$\Phi(v)$ ( Shapley ) . , $c$ ([N, $N]$ ) $=c(\emptyset)=1$
.
$\Phi_{i}(v)=.\sum_{\{S\in \mathcal{L}\cdot i\in \mathrm{e}\mathrm{x}(S)\}}\frac{c(S\backslash i)c([S,N])}{c(N)}.\cdot(v(S)-v(S\backslash \cdot i))$ .
52
, $\chi$ : $\Gamma(\mathcal{L})arrow \mathrm{R}^{\mathrm{n}}$ .
9 $S\subseteq T$ $S,$ $T\in \mathcal{L}$ , $v(S)\leq v$ (T) , $v\in\Gamma(\mathcal{L})$
.
12
$v\in\Gamma(\mathcal{L})$ , \chi $(v)\geq 0$ .
13
($x,$ $\beta$ \in R, $v,$ $w\in\Gamma(\mathcal{L}),$ $\prime i\in N$ , .
$\chi$ i $(\alpha v+\beta\sim \mathit{1}j)=\alpha\chi$ i $(v)+\beta\chi$i(w).
10 $i\not\in T$ $T\cup\prime i\in \mathcal{L}$ $T\in \mathcal{L}$ ,
$i\in N$ $v\in\Gamma(\mathcal{L})$ .
$v(T\cup i)-v$ $(T)=\{$
$v(i)$ if $\{i\}\in \mathcal{L}$ ;
0 otherwise;
14
$\prime i\in N$ $v\in\Gamma(\mathcal{L})$ , .
$i$ ’) $=\{$




$\sum_{i\in N}\chi$ i $(v)=v$ (N).
16
$S\in \mathcal{L}$ $i,\dot{J}\in \mathrm{e}\mathrm{x}(S)$ .
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$\text{ }$ Shapley $\phi$ , Myerson $\mu$ , Shapley $\Phi$ ,
1 $N=$ {1,2, 3}, $L^{1}=$ {12,23} ( 1 )
$v_{1},$ $v_{2}$ .
$v_{1}(S)=\{$
0if $|$ S $|\leq 1$ ;
60 if $|$ S$|=2;v_{2}(S)=$
$72$ if $S=N$.
’
0 if$\cdot$ $|$ S $|\leq 1$ ;
60 if $S=\{1,2\}$ ;
48 if $S=\{1,3\}$ ;
30 if $S=\{2,3\}$ ;
72 if $S=N$.
1: $(N, L^{1})$
, $v_{1},$ $v_{2}$ Shapley $\phi$ , Myerson $\mu$ , Shaplcy $\Phi$ ,
.
$\phi(v1)$ $=$ (24., 24, 24), $\phi(V\sim 9)=(32,23,17)$
$\mu$ (v1) $=$ (14, 44, 14), $l^{l(v_{2})}=(24,39,9)$
$\Phi(v1)$ $=$ (21, 30, 21), $\Phi(v_{2})=(36,22.5,13.5)$
54
$FCS$ $\mu(v_{1})$ $\Phi(v_{1}),$ $\mu(\prime v_{2})$ $\Phi(v_{2})$
. , Myerson , 2 ,
Sbapley , $\Phi(v_{1})$ 1 , $\Phi(v_{2})$ 2
. , fyerson Shapley ,
.
2 $N=$ {1,2, 3, 4}, $L^{2}=$ {12,13, 14, 34} ( 2 )
.$v_{3}$ .
$v_{3}(S)=\{$
0if $|$ S $|\leq 1$ ;
60 if $|$ S $|=9.$ ;




, $v_{3}$ Shapley $\phi$ , Myerson $lx$ , Shapley $\Phi$ ,
.
$\phi$ (V3) $=$ (27, 27, 27, 27)
$l^{\mathit{4}(v_{3})}$ $=$ (46, 14, 24, 24)
$\Phi(\prime v_{3})$ $=$ (30.9, 24, 26.6, 26.6)
4.2 Myerson




$N=$ {1,2, 3}, $L^{3}=\{12\}$ ( 3 )
. , $v_{1}$ .
, $\mathcal{F}=\{\emptyset, \{1\}, \{2\}, \{3\}, \{4\}, \{1, ?-\}\}$ , Myersol $\mu$ ,






$\sum_{i\in N}\mu$i $(v_{1})=60\neq 72=v_{1}(N)$ .
, lVIyerson .
2:
$N=$ {1,2, 3, 4}, $L^{4}=$ {12,13, 34} ( 4 )
$v_{4}$ .
$v_{4}(S)=$
’ 0 if $|$ S $|\leq 1,$ $S=\{12\}\rangle’\{1,3\},$ $\{1,4\}$ ;
10 if $S=\{2,3\},$ $\{1,2,3\}$ ;
20 if $S=\{2,4\},$ $\{1,2,4\}$ ;
30 if $S=\{3,4\},$ $\{1,3,4\})$.
$\backslash 60$ if $\mathrm{S}=\{2,3,4\},$ $N$.
1 3
4: $(N, L^{4})$









$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
. , $v_{3}$ .
$i,$ $j$ $i=2,$ $.j=4$ , $S\subseteq N\backslash i,j$ ,
$v_{3}(S\cup i)=96=v_{3}$. $(S\cup j)$
, $i$ . . , 2 ,
Myerson $\mu$ $\mu=(46, 14,24, 24)$ ,
$\mu 2=14\neq 24=\mu$4.
. . Myerson .
4:
$N=$ {1,2, 3, 4}, $L^{4}$ ( 4 )
. , $v_{4}$ .
$\prime i\not\in T$ $T\cup\prime i\in \mathcal{L}$ $T\in \mathcal{L}$ , $v_{4}(T\cup 1)-v_{4}(T)=v_{4}(1)=0$
, 1 $v_{4}\in\Gamma(\mathcal{L})$ .




$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
.
, $S=N$ , $\mathrm{e}\mathrm{x}(S)=$ {2,3, 4} , $i=2,$ $j$ =3 .
$c(S\backslash j’)\mu_{i}(\delta_{S})$ $=$ 4 $\cross\frac{1}{4}\cross 1=1$








9 if $|$S $|=1$ ;
10 if $|$ S $|=2,\cdot$
11 if $|$ S $|=3$ ;
12 if $S=N$.




9 if $|$S $|=1$ ;
10 if $S=\{\{1,2\}, \{1,3\}, \{1,4\}, \{3,4\}\}$ ;
11 if$\cdot$ $S=\{\{1,2,3\}, \{1,2,4\}, \{1,3,4\}\}$ ;
12 if $S=N$.
18 if $S=\{\{2,3\}, \{2,4\}\}$ ;
19 if $S=\{2,3,4\}$ .
. Myerson $\mu$ $\mu=(-1, 7, 3, 3)$ ,
$\mu 1=-1$ $\leq 0$
, Myerson .
4.3 Shapley
, Shapley Myerson Sbapley
. ,
1:
$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
. , $v_{3}$ .
$S=$ {1,3} . , $i,$ $j$ $i=2,$ $j$ =4 ,
$v_{3}(S\cup i)=96=v_{3}(S\cup j)$
, $i$ $j$ . , 2 , $\Phi=$ $(30.9, 24,26.6, 2\mathrm{C}.6)$
,
$\Phi_{2}=24\neq 26.6=\Phi_{4}$. .
. , Shapley .
58
2:
$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
. , $v_{3}$ .
,




, $B$ (L) . $\mathcal{L}$ , $D(\mathcal{L})=$
$\{\{1,2,3\}, \{1,2, 4\}, \{1,3, 4\}, N\}$ , $\mathcal{L}$
$B(\mathcal{L})=\{\emptyset, \{1\}, \{9.\}, \{3\}, \{4\}, \{1,2\}, \{1,3\}, \{1,4\}, \{3,4\}\}$
$\mathit{7}p$ .
, $B\in B$ (L) $B=$ {1,3} ,
$\mathcal{L}’=B(\mathcal{L})\backslash B$ $=\{\emptyset, \{1\}, \{9arrow\}, \{3\}, \{4\}, \{1,2\}, \{1,4\}, \{3,4\}, \{1,2,4\}, \{1,3,4\}, N\}$
. $\mathcal{L}’$ Shapley
$\Phi$ (v, $\mathcal{L}’$ ) $=(31.5,22.5,22.5,31.5)$
. $\mathcal{L}$ Shapley
$\Phi$ (v, $\mathcal{L}$ ) $=(30.9,24,26.6,26.6_{f}^{)}$
, $B$ 1, 2 ,
$\Phi_{1}$ $(v, \mathcal{L})-\Phi$ 1 $(v, \mathcal{L}’)=-0.6$
$\Phi_{2}$ $(v, \mathcal{L})-\Phi_{2}(\prime v, \mathcal{L}’)=1.5$
. . Shapley .
58
3:
$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
. , $v_{3}$ . $v_{3}$
.
,
$B(\mathcal{L})=\{\emptyset, \{1\}, \{2\}, \{3\}, \{4\}, \{1,2\}, \{1,3\}, \{1,4\}, \{3,4\}\}$
, $B\in B$ (L) $B=$ {1,3} ,




$\Phi$ (v, $\mathcal{L}$ ) $=(30.9,24,26.6,26.6)$
, $B$ 1 ,
$\Phi_{1}$ $(v, \mathcal{L})\not\geq\Phi_{1}(v, \mathcal{L}’)$
. , Shapley .
4:
$N=$ {1,2, 3, 4}, $L^{2}$ ( 2 )
. , $v_{6}$ .
$v_{6}(S)=$
’ 0 if $S=\emptyset$ ;
1 if $|S|=1$ ;




$F=\{\emptyset, \{1\}, \{\underline{?}\}, \{3\}, \{4\}, \{1,2\}, \{1,3\}, \{1,4\}, \{3,4\}, \{1,2,3\}, \{1,2,4\}, \{1,3,4\}, N\}$
,
$B(F)=\{\emptyset, \{1\}, \{_{\sim}9\}, \{3\}, \{4\}, \{1,2\}, \{1,3\}, \{1,4\}, \{3,4\}\}$
60
$-\tau^{\backslash }\backslash ,$ $\mathrm{C}(\mathcal{F})=$ {{1,2}, {1,3}, {1,4}, {3,4}} $\text{ }\mathrm{B}$1 $\check{\mathrm{b}},$ $D=$ {1,2, 3, 4} . ,
$v^{\mathcal{F}}(S)=f(|S\cup D|)=f(|S|)=\{$
0if $S=\emptyset$ ;
1if $|$S $|=1$ ;
$\underline{?}$ if $|$S $|=_{\sim;}9$
3 if $|$ S $|=3$ ;
8if $S=N$.
, Myerson $\mu$ ,
$\mu=(2,2,2,2)$
, .




$N=$ {1,2, 3, 4}, $L^{5}=$ {12,23, 34} ( 6 )






, $i=1$ , $v^{\mathcal{L}}(S)=v^{\mathcal{L}}(S\backslash i)$ 1
. ,
$\mathcal{L}N\backslash i=\{L\in \mathcal{L} : L\subseteq N\backslash i\}=\{\emptyset,$ $\{2\},$ $\{3\},$ $\{4\},$ $\{2,3\},$ $\{3,4\},$ $\{2,3,4\}$





Myerson $\mu$ , Shapley $\Phi$ .
02 $\cross$ .
. , – .
1 . . Myerson
, $v^{jF}$ . ,$\{)^{\mathcal{F}}$
, Myerson . ,
Myerson , Shapley . Shaplcy
.
, . Myerson Sbapley
: Shapley Myerson




Myerson Shapley , FCS
$t$. ,
. , Myerson Shapley
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